Comparison of Clostridium botulinum toxins type D and C1 in molecular property, antigenicity and binding ability to rat-brain synaptosomes.
Botulinum type D neurotoxin was purified 950-fold from the culture supernatant with an overall yield of 32%. The purified toxin had a specific toxicity of 5.8 X 10(7) mouse minimal lethal dose per mg of protein and a relative molecular mass of 140000. The purified toxin had a di-chain structure consisting of heavy and light chains with relative molecular masses of 85000 and 55000, respectively, linked by one disulfide bond. These subunits had different amino acid compositions and antigenicities. A similarity in molecular constructions and amino acid compositions was observed between type D and type C1 toxins as well as between their subunits. Among the seven kinds of monoclonal antibodies against type D toxin, six reacted with the heavy chain of type D toxin, while one of the six also reacted with the heavy chain of type C1 toxin and neutralized the toxicities of the two toxins. The other one of monoclonal antibodies reacted with the light chains of both toxins. This evidence indicates that both toxins have common antigenic sites on their heavy and light chains and that the antigenic site on the heavy chain may contribute to the neutralization of both toxins by antibody. The binding of type D toxin to rat brain synaptosomes was examined by use of 125I-labelled type D toxin. The binding was competitively inhibited not only by unlabelled type D and C1 toxins, but also by the heavy chains of both toxins, however, it was not inhibited by the light chain of type D toxin. These results suggest that the toxin receptors on synaptosomal membrane are common for type D and C1 toxins, and that the heavy chain contributes to the binding of toxin to synaptosomes and the structure of the binding sites on the heavy chains of both toxins is quite similar.